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75 Hawthorne Street
San Francisco, Ca. 94105

January 29, 1991
MEMORANDUM
SUBJECT: Bluewater Uranium Mine Preliminary Assessment Data

FROM: Donald C. White, Chief
Field Operations Branch

TO: Richard Guimond, Director
Office of Radiation Programs

Enclosed are the radionuclide and gamma survey data col-
lected by the Emergency Response Section (ERS) preliminary as-
sessment, conducted on November 15-16, 1990, at the Brown-
Vandever and Desiderio Uranium Mine Sites, located outside of
Prewitt, Navajo Nation, New Mexico. This assessment was per-
formed at the request of the Agency for Toxic Substances and Dis-~
ease Registry (ATSDR) to identify if the Sites pose any immediate
adverse environmental and health hazards.

Site Background

The Navajo-Brown Vandever (N-BV) and Navajo-Desiderio (N-D)
mine sites are located within the Ambrosia Lake subdistrict of
the Grants Uranium Mining District. The N-BV mine site encom-
passes approximately 155 acres, and the N-D covers 130 acres.
The sites lie within a sparsely populated agricultural area.

Several families live on both mine sites. Approximately
thirty people live on the N-BV site, including children, and ap-
proximately forty people live on the N-D site. The land is
primarily utilized as grazing areas for the cattle, horses, sheep
and goats.

Both mine sites consist of strip mine pits, tailing piles
and open vent and mine shafts. There are presently no barriers
prohibiting access to these mined areas.

ATSDR issued a Health Advisory for the sites on November 21,
1990. Since then, ERS has been consulting with Greg Demspey and
Colleen Petullo, Office of Air and Radiation, Las Vegas and Bill
Nelson, ATSDR.
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Data

Figure 1 shows the locations of the mine sites. Figure 2
shows the Brown-Vandever Mine Site and Figure 3 shows the
Desiderio Mine Site. Table 1 contains the gamma survey data.
Table 2 lists the radionuclide data obtained from the water and
soil samples. Figure 4 divides the Brown-Vandever Mine Site into
four sections which were surveyed and sampled. Figures 5-8 show
the sampling locations within each section of the Brown-Vandever
Mine Site. Figure 9 shows the sampling locations from the
Desiderio Mine Site. Appendix A contains the results of the
Radon Flux experiment conducted at the Desiderio Mine Site. Ap-
pendix B contains the heavy metal sample results. Appendix C
contains the laboratory data sheets.

OAR Assistance

We are requesting OAR assistance in interpreting the
radionuclide assessment data for the purpose of determining if an
imminent and substantial health risk exists at either of the
sites. For instance, the data reveals that nearly all of the
sampling points within the mined areas appear to exceed the
promulgated standard for Radium-226, which should not exceed 5
pCi/g above background within the first fifteen centimeters of
soil, as outlined in 40 CFR Section 192.12. We need help in
determining if the sites pose an acute (need to do a removal ac-
tion) or a chronic (remedial action more appropriate) health
risk. One criterion that could be used to determine if a removal
action is warranted is an increased carcinogenic health risk of 1
in 10,000 or more after a two year exposure. This criterion is
based on the following:

A) A risk of 1 in 10,000 is the high end of the
risk range established by EPA in the NCP
which requires a response action;

B) It is estimated that it would take over two years
for the remedial program to be able to address these
sites since neither has yet to be placed on the NPL.

It is important to select a number or criteria that can be
used on more than one site since there are many similar sites in
Arizona and New Mexico. Our decision is likely to set a prece-
dent for future potential removal actions at these type of
uranium mine tailing sites. In addition, ATSDR must determine
what steps they must undertake in response to their Health Ad-
visory based on what we determine to do at these sites.

I look forward to your gquick response on this issue. If you
have any questions concerning the data, please contact Robert
Bornstein, On-Scene-Coordinator, at 415-744-2298 (FTS 484-2298).



ccs

Colleen Petullo, OAR
Greg Dempsey, OAR
Mike Bandroski, Radiation Program-Region IX
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TABLE 1
GAMMA RADIATION SURVEY DATA
BROWN-VANDEVER MINE SITE, NAVAJO NATION

NOVEMBER 14-15,
Recorder - Robert Bornstein

Operator - Collen Petullo

1680

Instrument ID# Calibration date CcCalibration Source
1 Ludlum 19 452663 11-08-90 Ra-226
2 Bicron 825481 10-15-90 , Cs-137
3 Ludlum 12 140830 11-08-90° Pu-239,5r-90
Pancake
Date 11/14/90 SECTION 1
Inst. {Time station Ground wWaist Comments
1 0900 Backgroundl 11 uR/hr 11 uR/hr 2.5 mi from
3 0903 100 cpn 100 cpm site.
1 0908 Background2 11 uR/hr 11 uR/hr 1.0 mi from
3 0810 100 cpm 100 cpm site.
1l 0930 Brown Home 13 uR/hr 14 uR/hr stage area
1 1000 Station 1 35 uR/hr 36 uR/hr |Center of
2 1001 25 urem/hr| 25 urem/hridirt road
1 1003 Station 2 130 uR/hr |135 uR/hr |near tree
2 1004 70 urem/hr{ 60 urem/hr
1 1007 Station 3 90 uR/hr N/A contact
2 1008 50 urem/hr{ N/A on ground
1 1010 Station 4 | 115 uR/hr* |100 uR/hr #
2 1011 75 urem/hr| 50 urem/hr
1 1015 Station 5 130 uR/hr 145 uR/hr
2 1017 85 urem/hr| 60 urem/hr
1 1019 Station 6 [1200 uR/hr |800 uR/hr |In pit zone
2 1020 800 urem/hr{400 urem/hr
1l 1028 Station 7 40 uR/hr 44 uR/hr |Away from
2 1033 20 urem/hr| 25 urem/hri{pit area
1 1040 Station 8 150 uR/hr |140 uR/hr
2 1044 90 urem/hr| 72 urem/hr
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Table 1. (Continued)
Inst.|{Time| Station Ground Waist Comments
1 {1055 Station 9 190 uR/hr 170 uR/hr
2 1057 120 urem/hr 90 urem/hr
1 1105| Station 10| 1250 uR/hr 800 uR/hr open area
2 1108 750 urem/hr 350 urem/hr
1 1113| Station 11 400 uR/hr 200 uR/hr
2 1115 300 urem/hr 150 urem/hr
1 1118 Station 12 600 uR/hr 500 uR/hr
2 1120 500 urem/hr {300 urem/hr
1 1122| Station 13 500 uR/hr 500 uR/hr
2 1124 250 urem/hr 1400 urem/hr
1 1127 Station 14 600 uR/hr 700 uR/hr
2 1128 300 urem/hr |300 urem/hr
1 {1134{ Station 15 230 uR/hr 280 uR/hr
2 1136 150 urem/hr {150 urem/hr
1 1140| sStation 16 700 uR/hr 600 uR/hr
2 1141 300 urem/hr |[250 urem/hr
1 1150| Station 17 80 uR/hr 120 uR/hr
2 1151 40 urem/hr 35 urem/hr
1 1155| Station 18 90 uR/hr 65 uR/hr
2 1156 50 urem/hr (35 urem/hr
1 1300} Station 19 700 uR/hr 600 uR/hr
2 1303| BECTION 2 450 urem/hr |350 urem/hr
1 |1306] Station 20 900 uR/hr 800 uR/hr- | on pad
2 1309 : 650 urem/hr |500 urem/hr
1 1314| Station 21 300 uR/hr 230 uR/hr attic
2 1315 - 250 urem/hr [150 urem/hr
1l 1320{ Station 22 230 uR/hr 210 uR/hr edge of
2 1321 130 urem/hr |100 urem/hr| pile
1 1330} Station 23 120 uR/hr 50 uR/hr
2 1334 40 urem/hr 40 urenm/hr




Table 1. (Continued)

Inst.| Time| 8tation Ground Waist Comments
1 1346 Station 24 220 uR/hr 220 uR/hr
2 1348 120 urem/hr [110 urem/hr
1 1350 Station 25 500 uR/hr 400 uR/hr
2 1352 250 urem/hr {175 urem/hr
1 1358 Station 26 300 uR/hr 300 uR/hr
2 1400 170 urem/hr 170 urem/hr
1 1405 Station 27 250 uR/hr 200 uR/hr
2 1408 150 urem/hr 1150 urem/hr
1 1320 Station 28 10 uR/hr 10 vR/hr 11/15/90
2 1322 BECTION 3 5 urem/hr S urem/hr
1 1330 Station 29 N/A 13 uR/hr at window
2 1330 10 urem/hr| of vent
1 1333 Station 30 80 uR/hr 80 uR/hr lots of
2 1334 50 urem/hr 50 urem/hr| stones
1 1337 Station 31 75 uR/hr on casing
3 1338 300 uR/hr Lgm micro | in hole
1 1345 Station 32 350 - 90 uR/hr on brick wall
2 250 - 50 urem/hr on brick wall
1 1355 | Station 33 15 uR/hr 15 uR/hr
2 1400 S8ECTION 4 10 urem/hr 10 urem/hr
1 1405 station 34 125 uR/hr 80 uR/nr
2 1407 90 urem/hr 50 urem/hr
1 |1410 | station 35 25 ur/hr 25 uR/hr .
2 1411 10 urem/hr 10 urem/hr
1 {1415 | station 36 | 225 urR/hr* |110 uR/hri on wall
2 1417 . 130 urem/hr 70 urem/hr face
1 1420 Station 37 600 uR/hr 600 uR/hr dug area
2 1423 300 urem/hr {300 urem/hr
1 |1430 | station 38 240 uR/hr 200 uR/hr
2 1433 200 urem/hr |240 urem/hr




Table 1. (Continued)

Inst.| Time gtation Ground wWaist Comments
1 1440 |station 39 18 uR/hr 18 uR/hr

2 1443 10 urem/hr 10 urem/hr

1 1446 [Station 40| 700 uR/hr 600 uR/hr

2 1448 600 urem/hr. 300 urem/hr

1 1452 |[station 41| 500 uR/hr# 400 uR/hr#

2 1453 350 urem/hr 250 urem/hr

* On contact with rock/tailing outcrop
# 3 feet from contact

DESIDERIO MINE SITE, NAVAJO NATION
NOVEMBER 15, 1990
Operator - Collen Petullo  Recorder - Vicky Radvilla

Instrument ID# Calibration date Calibration Source
1 Ludlum 19 452663 11-08-50 Ra-226
2 Bicron 825481 10-15-90 Cs-137
3 Ludlum 12 i40830 11-08-90 Pu-239,Sr-90
Pancake
Date 11/15/90 SECTION 1
Inst. |{Time Station Ground Waist Comments
1 0825 Backgroundl 11 uR/hr 11 uR/hr 2.5 mi from
3 100 cpm 100 cpm site
1 0830 Background?2 11 uR/hr 11 uR/hr 1.0 mi from .
3 100 cpm 100 cpm site
1 0855 Station 1 12 uR/hr 12 uR/hr at pond site
2 0856 7 urem/hr 6 urem/hr
1 0857 Station 2 18 uR/hr 18 uR/hr - |at fense
2 0859 8 urem/hr 8 urem/hr
1 0940 Station 3 10 uR/hr 10 uR/hr |[at base"
2 0941 ) 5 urem/hr 5 urem/hristation
b 0955 | Station 4 20 uR/hr 24 uR/hr |large pit
2 0956 7 urem/hr 7 urem/hr




Table 1. (Continued)
1 1000 Station 5@ 90 uR/hr 75 uR/hr pile near
2 1001 50 urem/hr| 40 urem/hr|St. 4
1 1045 Station 6@ 135 uR/hr 120 uR/hr
2 1046 75 urem/hr| 60 urem/hr
1 1055 | Station 7@ 85 uR/hr 75 uR/hr
2 1056 50 urem/hr{ 40 urem/hr
1 1058 Station 8 170 uR/hr 120 uR/hr
2 1100 : 90 urem/hr| 60 urem/hr
1 1105 Station 9 sediment
2 only
Inst. |{Time station Ground waist Conments
1 1107 |[sStation 10 sediment
2 only
1 1153 |Station 11 55 uR/hr 55 uR/hr
2 1154 : 30 urem/hr| 30 urem/hr
1 1214 |Station 12 900 uR/hr 400 uR/hr |near attic
2 1215 400 urem/hr|250 urem/hr

€ radon

flux canister area




TABLE 2
EPA ERS PRELIMINARY ASSESSMENT LABORATORY RESULTS
NAVAJO-BROWN-VANDEVER
NOVEMBER 15-16,1990
SAMPLE LOCATION ID# RADIONUCLIDE RESULTS UNITS

(WATER SAMPLES) W1 Ra(226) 00.8 + 0.1 pCi/l
Brown Vandever Ra(228) 2.0 £+ 5.0
Livestock Well U(233-4) 2.0 + 0.4
B-V) U(235) 00.3 &+ 0.1
U(238) 0.4 + 0.2
B~V Livestock w2 Ra(226) 00.2 + 0.1 pcCi/l
Well Ra{228) 0.0 + 5.0
U{(233-4) 0.5 + 0.2
U(235) 00.0 + 0.1
U(238) 00.0 + 0.1
B-V Tap Water W3 Ra(226) 00.2 + 0.1 pCi/l
Ra(228) 0.0 + 5.0
U(233~4) 2.1 + 0.5
U(235) 1.0 + 0.3
U(238) 0.8 + 0.3
Water Line W4 Ra(226) .1+ 0.1 pCi/l
B-V Ra (228) 0+ S
U(233-4) 1.4 + 0.4
U(235) 0.5 + 0.2
U(238) 0.5 + 0.2
Desiderio Stock W5 Ra(226) .3+ 0.1 pcCi/l
Pond Ra (228) 0+ 5
U(233-4) 2.3 + 0.4
U(235) 0.1 + 0.2
U(238) 2.2 + 0.2
Desiderio Tap we Ra(226) .3+ 0.1 pCi/l
Ra(228) 0+_5
U(233-4) 1.2 +_ 0.4
U(235) 0.0 + 0.2
U(238) 0.2 + 0.2
Preschooi\W§ll W
(EXCEEDS DRINKING WAT
STANDARDS: POTENTIAL
SAMPLING ERROR) ADVISE
IMMEDIATE RESAM L{Néﬁ\\
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Table 2. (Continued) SOIL SAMPLES
SAMPLE LOCATION 1ID# RADIONUCLIDE RESULTS UNITS
BACKGROUND Ra (226) 00.8 + 00.1 pCi/g
Road to B-V A9 Ra(228) 0.0 + 01.0
U(233-4) 0.6 + 00.1
U(235) 00.0 + 0.1
U(238) 000.7 + 00.1
Station 20 1A Ra (226) 300.0 + 10.0 pCi/g
(Section 2) Ra (228) 1.0 + 01.0 dary
B-V U(233-4) 240.0 + 20.0
U(235) 13.0 + 1.0
U(238) 250.0 + 20.0
Station 22 2A Ra(226) 34.0 + 3.0 pCi/g
(Tailing Pile) Ra(228) 0.0 + 1.0 dry
Section 2 U(233-4) 25.0 + 2.C
B-V U(235) 1.0 + 0.2
U(238) 25.0 + 2.0
Station 23 32 Ra(226) 24.0 + 2.0 pCi/g
(Drainage Area) Ra(228) 0.0 + 1.0
Section 2 U(233-4) 21.0 + 2.0
B-V U(235) .8 + 0.1
U(238) 20.0 + 2.0
Station 25 42 Ra (2286) 4.7 + 0.5 pCi/g
(Upper Drainage) Ra(228) 0.0 + 1.0
Section 2 U(233-4) 3.4 + 0.4
B-V U(235) .1+ 0.1
U(238) 3.5 + 0.4
Station 6 5a Ra(226) 49.0 + 5.0 pCi/g
(Pebble Area) Ra (228) .0+ 1.0
Section 1 U(233-4) 24.0 % 2.0
B-V U(235) 1.0 + 0.2
U(238) 25.0 + 2.0
Station 10 6A Ra(226) 130.0 + 10.0 pCi/g
(Strip Area) Ra(228) 0.0 + 1.0
Section 1 U(233-4) 100.0 + 20.0
B-V U(235) 4.7 + 0.5
U(238) 100.0 + 10.0




Table 2. (Continued)

SAMPLING LOCATION ID# RADIONUCLIDE RESULTS UNITS

Station 11 TA Ra(226) 260.0 + 10.0 pCi/g
Section 1 Ra(228) 1.0 + 1.0
B-V U(233-4) 290.0 + 30.0
U(235) 20.0 £+ 2.0
U(238) 310.0 + 30.0

Wash Area Near 8A Ra(226) 1.9 + 0.2 pCi/g
B-V Ra (228) 1.0 + 1.0
U(233-4) 1.1 + 0.1
U(235) 00.0 + 0.1
U(238) 1.1 + 0.2

Background For 10A Ra(226) 1.3 + 0.1 pCi/g
Desiderio Ra(228) 0.0+ 1.0
Road to Desiderio U(233-4) 0.6 + 0.1
U(235) 00.0 + 0.1
U (238) 0.8 + 0.2

Radon Flux Area 12A Ra(226) 34.0 + 3.0 pCi/g
Desiderio Ra(228) 0.0 + 1.0
U(233-4) 17.0 + 2.0
U(235) 00.7 + 0.1
U(238) 17.0 + 0.2

Radon Flux Area 13A . . Ra(226) 30.0 + 3.0 pCi/g
Desiderio Ra(228) 0.0 + 1.0
U(233-4) 17.0 + 2.0
U (235) 00.0 + 0.1
U(238) 1.1 + 0.2

Station 11 142 Ra(226) 1.8 + 0.2 pCi/g
Desiderio Ra(228) 0.0 + 0.6
U(233-4) 0.6 + 0.1
U (235) 0.0 + 0.1
U(238) 0.7 + 0.1

Station 12 15A Ra (226 3.0 + 0.3 pcCi/g
Desiderio Ra (228 0.0 + 1.0
U(233-4) 1.7 + 0.2
U(235) 0.1 + 0.1
U(238) 1.5 + 0.1




Table 2. {Continued)

SAMPLING ILOCATION ID{ RADIONUCLIDE RESULTS UNITS
Station 30 182 Ra(226) 0.8_+ 0.1 pCi/g
Drainage Ra (228) 1.0+ 1.0
near Station 30 U(233-4) 0.7 + 0.1
B-V U(235) 0.1 + 0.1
Section 3 U(238) 0.8 + 0.1
Station 36 192 Ra(226) 20.0 + 2.0 pCi/g
On Tailing Outcrop Ra (228) 0.0 + 1.0
B-V Section 3 U(233-4 28.0 + 3.0

U(235) 1.2 + 0.2
U(238) 28.0 + 3.0

Duplicate of 19A 20A Ra(226) 33.0 + 3.0 pCi/g
Ra (228) 0.0 + 1.0
U(233-4 29.0 + 3.0
U(235) 1.3 + 0.2
U(238) 28.0 + 3.0

Station 40 21A Ra(226) 450.0 + 50.0 pCi/g
Section 4 Ra(228) 0.0 + 01.0
B~V U(233-4) 330.0 + 30.0
U(235) 29.0 + 3.0
U(238) 390.0 + 40.0

Laboratory -- TMA Eberline

7021 Pan American Freeway, N.E.
Albuquerque, NM
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SAMPLING SECTION LOCATIONS, BROWN-VANDEVER MINE SITE

SECTION 2
Path ‘\§
RCTION 3
D Shed -

Telephone Line

ROAD
Brown-Vandever Homes

SECTION 1 ]

/ EPA Staging Area

D SECTION 4

N—

ROAD

ROAD — = North

NOT TO SCALE EPA SURVEY, NOVEMBER 1990

Figure 4. Section lLocation Map
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SAMPLE LOCATIONS, BROWN-VANDEVER MINE SITE SECTION 1
[ SHED

[

o Station 17 (80 uRMr) Telephone Une

[}

Station 5 (145 uR/Hr)

Large Tailing Pile .
. Low Dirt Area
o

e [

Uranium Rich Pebblos Staﬁon 6 (.' 200 UH/hr)
130 uRMr '

Station 7 (40 uR/Hr)

Telephone Line ————p North

ROAD
o Station 3 (90 UR/HTr)

Station 16 (700 UR/Hr)

fdge Pile
LOowWS AREA
° / Ppath °
STATION 8 (150 UR/Hr) / ridge
ridge °
Station 15 (230 UR/Hr) / Station 10 (1250 UR/Hr) Road Cut
oStaﬁon 12 (600 UR/Hr) Station 2 (130 uR/Hr)
' e tation 9 (190 uR/H

s ° Station 14 (280 UR/HN) Station 9 (190 UR/H) ROAD
Station - '
(400 R Pile Stripped Area Exposed Bedrock

]
Aﬁon 13 (500 uR/Hr)\_\ Station 1 (38 UR/HF)

NOT TO SCALE

' " Figure 5. Section 1 B-V.
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SAMPLE LOCATIONS, BROWN-VANDEVER MINE SITE

Station 23 (120 uR/Hr)

Drainage area

Road

Low Area

Station 24 (220 UR/Hr)

/)
Large Talling/Overburden pile

Station 26
(300 uR/Hr)

Station 20 (650 UF

FLAT ELEVATED AR /

Road
4.

100 UR/Hr

LX)
%%

/ n 22 (230 :‘:.sz‘:

' XKL KKK KKS

&4s§%&&agpmaooooo

X/
LXK XD
00020, 0:0°0 0, SIS 0202020
R ISIERER ™ taras Pro LS
RXSERGR, oo

. _ S
Station 19 (700uRH)  Mine Opening

B A.A.I
Station 21 (300 uR/Hr
Concrete Pad

SECTION 2

Plan View

North

/i
" aton / 7
(sigfs,n,

DX\ \Gully
e

Not to Scale

Figure 6. Section 2 B-V.
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SAMPLING STATIONS, BROWN-VANDEVER MINE SITE ~ SECTION 3

HAYSTACK MOUNTAIN

North
VENTILATION SHAFT .\
Station 29 (130 uR/Hr) _
\ SRERRR a Power Line
;,:,:,:,:,o}o,o‘, Station 30 (80 UR/Hr)
O
CONCRETE PAD Station 34 (200 UR/Hr)
- , Station 28 (40 uR/Hr) Air Ducts

a0

/ ROAD ——
Station 32 (35M
’ e

Limestone Brick Wall

Not to Scale
- Figure 7. Section 3 B-V.
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SAMPLING STATIONS, BROWN-VANDEVER MINE SITE SECTION 4

Haystack Mountain o Station 38 (240 uR/Hr)

Station 39 (18 uR/Hr)
° o Concrete Pad

]

North «f———

Station 40 (700 uR/Hr)

(600 UR/Hr)
Station 41

Large Tailing Ridge

Pt Station.36 (225 uR/Hr on Contact)

Elevated Area

SR  Station 35 (25 UR/HN)

25 UR/Hr .
’}0 ; . Low Area, Lots of hot pebbles 33 Ur/Hr

9.9, :
XXX
ORI
CRRKRKRIL

Station 33 (15uR/Hr)

N

X

Mining Shed

Explosive Shed

Not to Scale EPA November 1990 Assessment
- Figure 8. Section 4 B-V.




SAMPLING STATIONS, DESIDERIO MINE SITE
Desiderio Homes L] ]

EPA Staging Area

Large Pit
Station 4 (20 uR/Hr)

°{0uR/Hr Station 3
Coral o

North
Station 5 (90 UR/HTr)

. Radon Flux Area
Large Tailing Plles .

Service Road

Station 8 (60 uR/Hr)

&

Station 6 (135 uR/Hr)

230 uR/Hr FENCE

Large Tailing Piles Large Tailing Plles

Station 7 (85 uR/Hr)

Plles

Hot Areal (800 uR/Hr)

Staton 2 (18 URMN)| ,

vy Stalton 12 (900 uR/Hr) Staton1 (15uRMn | °
\\\ \ Station 11 (55 uR/Hr) S
O AREA CEISSS NN
\\ \\\\\\\\\\\\\\\\\\\\\\\\ N
FENCE
Not to Scale EPA Assessment November 1990

Figure 9. Desiderio Mine Site.
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| A‘ME Saskmc AnAaLysis, Inc.

November 30, 1998 .

-
-

Ms. Mary Sue Philp
‘Ecology & Environment
168 Spear S§t.

San Francisco, CA 941065

Subject: Results of Radon Flux Testing
Navajo Uranium Mine Sites
New Mexico

Dear Ms. Philp:

Scientific Analysis, Inc, is pleased to provide you with the
results of 50 radon flux measurements performed on November 15
16, 1996 on three Navajo uranium mine sites using the 4" charcoal
canister device (SAACC). While the SAACC procedure is not an EPA
approved method, side by side measurements using the SAACC and
the EPA approved procedure (LAACC) demonstrate comparable results
when respective arithmetic means are computed and compared with
each other.

The arithmetic mean radon flux levels were S1l.4, 67.0, and 47.7
pCi/m*“~s, respectively for stations 5, 6, and 7. For ccmparison
purposes, the 486 CFR Part 61 standard for operat&ng uranium mill
tailings piles limits radon emissions to 28 pCi/m“-s.

Individual flux results are presented in the attached Tables Tx
where the prefix "NUS refers to Navajo Uranium Station 5, NKU6
refers to Navajo Uranium Station 6, and NU7 refers to Navajo
Uranium Station 7. Each table is divided into subparts (v) valid
test results, {(d) duplicate test results to demonstrate counting
precision, and (b) "blank™ results to check internal guality
control. Based on counting results, measurements identified as
NU5-28484, NU6-28428, and NU7-20433 are most likely blanks (i.e.
unexposed SAACC).

Table QA outlines the guality assurance results. Sampling
‘conditions such as ambient temperature and rainfall are unknown
to SAI but are assumed to be within the limits prescribed in the
SAACC procedure. In addition, & copy of the sample chain of
custody form is included for your files.

1f you have any questions regarding these results and this letter
report, please do not hesitate to call me. All data and reports

s " .
g v - -

6012 E. SHIRLEY LANE, MONTGOMERY, AL 36117 D TEL: 205-271-0643 D FAX: 205-271-0818



Ms. Mary Sue Philp
November 30, 1994
Page 2

will be treated as confidential and will not be released without
your written approval.

Sincerely,
SCIENTIFIC ANALYSIS, 1INC.

Horo - Wiz

Thomas R. Horton
Radiation Consultant

TH/xlr

attach: Table (4}

6012 €. SHIRLEY LANE, MONTGOMERY, AL 36117 O TEL: 205-271-0643 O FAX: 205-271-0818



Table QA

Quality Assurance Results

Counting Blank (Blind)
Mine Stations t Completeness % Precision Identification
Overall 1¢0 6.2 *

=a1l1 blanks (blinds) were presumably found and calculated to have an

equivalent flux of zero.

6012 E. SHIRLEY LANE, MONTGOMERY, AL 36117 D TEL: 205-271-0643 0 FAX: 205-271-0818



Detector ~—- On Stack -—--

#05-20384 11/15/90
U5-20385 11/15/90
WUS-20386 11/15/30
0520387 11/15/90
¥05-20388 11/15/80
¥U5-20383 11/15/80
105-20390 11/15/30
WU5-20391 11/15/90
FU5-20392 11/15/90
¥U5-20393 11/15/90
¥U5-20394 11/15/90
§U5-20395 11/15/90
§U5-20396 11/15/90
¥05-20397 11715790
§05-20398 11/15/90
¥U5-20399 11/15/80
FU5-20400 11/15/80
JU5-20401 11/15/99
FU5-20402 11/15/30
WUS-20403 11/15/80

11:38 &
11:40 &
11:32 &
11:30
11:3
11:37T
11:42 a»
11:4
1133
11:30 a2
11:27 a»
11:23 an
1:45
11:4 »
11240‘31
1t:4] a
11:48 =
11:45 an
11:51 &
8w

Y /| R p——

STXARY OF RADOE FLOX COMPUTATIONS
T4BLE Tv. VALID TRST RRSULIS FPOR T0P OF STACK

Scientific Analysis, Imc.; Bontgomery, Alabama 36117

-~ Off Stack -—-
11/16/30 10:17 an
11716780 10:17 an
11/18/%¢ 10:21 an
11/16/80 10:18 an
11716790 10:19 an
11716/90 10:18 an
11716/90 10:15 am
11/16/90 10:16 an
11/16/90 10:18 an
1111:5/90 10:21 a»
11/16/80 10:20 an
11/16/80 10:20 an
11716790 10:21 aa
11716790 10:22 aa
11716780 10:21 anm
11718730 10:21 an
11/16/80 10:13 =
1171690 10:17 a»
11/18/;0 10:13 a
11/16/80 10:23 an

-~ Count Begun --—-
11/20/%0 03:14 an
11720730 09:26 an
11720790 0%:46 aa
11720790 08:5 an
11720790 10:09 an
11720790 10:20 a=
11/20/90 10:31 an
11720790 10:42 an
11/20/80 30:53 an
11/20/90 11:04 an
11720790 11:18 an
11/20/90 11:31 an
11/20/50 11:50 an
11/20/%0 12:01 pu
11/20/30 12:13 pa
11/20/30 12:26 pa
11720790 12:3
1720/% 12:56 ™
11720790 01:06 pe
11720730 01:16 pa

Counter If.

0.1658
0.1659
0.1859
0.1659
0.1658
0.1659
0.1659
0.1659
0.1659
. 0.1659
0.1658
0.1659

0.1658

0.1653
0.1659
0.1659
0.1659
0.1659
0.1659

" 0.1659

U.S. EPA LISTED

NOTE: 411 tines are local stack tines; Counting time is /Owinutes; Flux {s given in pCi/Sec-Sq
WOTE: fuaber of Flux Measuraacats = 20; Average flux = §i.4

RADON LABORATORY

11/21/%0

Gross Cate  Backgrommd MNum
56135 816 52.9
£5891 815 62.3
31381 616 309
38564 816 3.1
41148 616 3.7
50799 616 48.1
41825 616  39.8
31511 65 35.1
12031 616 60.5
13480 66 6.7
61716 616 64.3
41909 816 3.5
133063 615 120
120122 616 121
26268 616 249
02 615 6.3
© 21032 616 21.0
71380 616 26.3
19879 616 1.1
8171 - 616 2.7

6012 E SHIRLEY LANE © POST OFFICE BOX 3112 © MONTGOMERY, ALABAMA 36108 O (205) 271-0643



. ¥ a7,
.45[3! Scienmiric Anawysis, Inc. RADON LABORATORY

SOMMARY OF RADON FLOI CONPUTATIONS
TABLE Td. DUPLICATR TRST RESULTS FOR TOP OF STACI

Scientific Analysis, Inc.; Monigomery, Alabasa 36117 11721790
Petector —-- On Stack —-— — Off Stack —— - Count Begun --- Counter Bff. Gross Cnts Background Flux
§U5-20390 11/15/90 11:42 a 11716790 10:15 am  11721/80 11:40 a 0.1647 34465 570 3.9
¥05-20399 11/15/%0 11:4l an  11/16/80 10:21 am  11/21/80 11:51 an 0.1647 59115 570 68.6

BOTE: A1] times are local stack times; Counting time is JO minutes; Plux is giver {2 pCi/Sec-Sq M
$0TR: Buaber of Plux Neasurements = 2; Awerage flux = 54.3

6012 E SHIRLEY LANE 0 POST OFFICE BOX 3112 0 MONTGOMERY, ALABAMA 36108 D (205) 271-0643



." o ' - )
: Ag.ljﬂ Scientiric ANaLysis, Inc. RADON LABORATORY

STO(RY OF RADOX FLOX COMPUTATIONS
TABLY Tb. BLANI TRSY RESULYS FOR 0P OF STACK

Scientific Analysis, Inc.; Nootgomery, Alsbuma 36117 11721780
Petector ---- On Stack ——- —- Off Stack —- — Count Bem ~~~ Counter Rff. Gross Cuts Backgromd [Fiux
BUS-20404 11715780  11:50 am 11716790 10:19 am 11720790 01:30 pe 0.1659 627 616 0.0

BOTL: 411 times are local stack times; Counting time is/0 minutes; Flux is given in pCi/Sec-Sq K
JOTE: Munber of Flux Measuresents = 1; Average flux = 0.0

6012 E SHIRLEY LANE D POST OFFICE BOX 3112 © MONTGOMERY, ALABAMA 36109 O (205) 271-0643



- - - ? u
: Aﬁﬂﬂ Scieniric ANALYsIS, Fnc. It g

SOWMARY OF RADO¥ FLOUX CONPUTATIONS
TABLE Tv. VALID TEST RRSULTS POR 0P OF STACI

Scientific Analysis, Inc.; Kontgomery, Alabama 36117 11721730
Detector  —- On Stack ~——-- --- Off Stack ——- -~ Count Begun ——- Counter Rff. Grozs Cate Backgromad HMux
HU6-20405 11715/30 12:05 pm  11/16/90 10:23 an  11/20/90 01:4! pm 0.165% 18532 616 17.8
§06-20406 11/15/90 12:03 pa  11/16/90 10:23 aw  11/20/90 01:52 0.1853 65963 616 65.2
JO-20407 11/15/90 12:00 pm  11/16/90 10:23 aw  11/20/90 02:03 pa 0.185¢ 88587 616 87.7
NUE-20408 11/15/80 12:01 pa  11/16/90 10:25 am 11720790 02:14 pa 0.1659 58818 616 58.1
NUS-20409 11/15/90 12:07 pa  11/16/90 10:27 am  11/20/90 02:25 pa 0.1659 45538 616 5.0
H06-20410 11/15/90 12:06 pa  11/16/90 10:28 am  11/20/90 09:03 0.1638 43613 618 4.8
F06-20411 11/15/80 12:02 pm  11/16/90 10:26 am  11/20/90 09:14 ma 0.1638 84389 618 81.5
¥06-20412 11/15/30 12:04 pa 11716730 10:29 am  11/20/90 08:26 am 0.1638 62170 618 60.5
NUS-20413 11/15/90 11:59 a»  11/16/90 10:30 am  11/20/8¢ 09:46 a 0.1638 46518 618 .6
BU6-20414 11/15/90 12:07 pa  11/16/30 10:31 an  11/20/80 09:58 ax - 0.1638 46848 618 4.2
RUE-20415 11/15/90 12:10 p  11/16/90 10:28 an  11/20/80 10:09 ax 0.1638 57169 618 55.6
FU6-20416 11/15/90 11:55 am  11/16/80 10:25 an  11/20/30 10:20 ma 0.1638 57660 618 5.7
§UG-20417 11/15/80  11:58 am  11/16/80 10:25 an  11/20/90 10:31 aa 0.1638 146633 618 143
BUE-20418 11/15/90 11:57 am  11/16/90 10:25 s  11/20/3¢ 10:{Z a 0.1638 124072 618 121
FU6-20419 11/15/80 11:53 am  11716/30 10:25 am  11/20/90 10:53 am 0.1638 84128 618 §1.8

BOTE: A1l times are jocal stack times; Counting time 18 2 ninutes; Flux is given in pli/Sec-Sq M
§07E: Nuaber of Tlux Measurements = 15; Average flux = 67.0

*

by

6012 E SHIRLEY LANE D POST OFFICE BOX 3112 D MONTGOMERY, ALABAMA 36103 D (205) 271-0643



gy
: AGIZE Seientiric ANALYSIS, [we. RADON LABORATORY

SMMMART OF RADOK FLUX COMPOTATIONS
TABLE Td. DOPLICATE TRST RESULYS WOR TOP OF STACK

Scientific Analysis, Inc.; Hontgomery, labama 36117 11721730
Detector — On Stack —— —- Off Stack —- -- Count Bejun — Counter Kff. Grose Cntz Backgromnd FHlux
FUS-20410 11/15/90 12:06 pn 11716730 10:28 am  11/21/80 11:40 w 0.1642 35937 634 4.9
§06-20420 11715780 11:50 am  11/16/90 10:25 am  11/21/30 11:§1 aa 0.1642 625 634 0.0

NOTE: A11 times are local stack times; Counting time is /O minutes; Flux is given in pCifSec-Sq ¥
§0TE: Number of Fiux Keasurements = 2; Average flux = 20.8

6012 E SHIRLEY LANE D POST OFFICE BOX 3112 0 MONTGOMERY, ALABAMA 36108 D (205) 271-0643



- 7. A=
ASﬂﬁ Scientiric ANALYss, Tuc. RADON LABORATORY

SIOURY OF RADOR FLUX COMPUTATIONS
TABLE Tb. BLAXD TEST RESULTS FOR TOP OF STACK

Scieptific Analysis, Inc.; Hontgomery, Alabama 36117 11721790
Detector —-- On Stack —— - Off Stack ——- - Count Begun —— Counter Rff. Gross Cute Backgrownd Mlux
JUG-20420 11715790  11:50 a»  11/16/90 10:25 am 11720730 11:04 an 0.1638 840 618 0.0

BOTE: A1) times are local atack times; Counting time is)p minutes; Plux is given in pCi/Sec-5q ¥
BOTE: Nuaber of Flux Measureasnts = 1; Bverage flux = 0.0

6012 E SHIRLEY LANE O POST OFFICE BOX 3112 0 MONTGOMERY, ALABAMA 36109 O (205) 271-0643



- ’ ' V (.
. AngE SeientiFic Anarysis, Ine.

STMMARY OF RADOF FLOI CONPUTATIONS
TABLY Tv. VALID TEST RESULTS FOR T0P OF STACI

Petector -—- On Stack ——

BUT-20421 11/15/%0
BUT-20422 11715790
J07-20423 11/15/90
FU7-20424 11715790
T07-20425 11/15/90
WU7-20426 11/15/30
EU7-20427 11/15/90
JUT-20428 11715/90
W1-20429 11/15/90
K1-20430 11/15/90
TU7-20431 11/15/90
¥07-20432 11/15/90

12:14
12:16
12:18 pa
122
12:22
12:19 ma
12:15
12:18 pa
12:20 ;a
12:12 pa
12:24
12:26

Scientific Analyeis, Inc.; Montgomery, Alabama 36117

-— Off Stack —-
11/16/30¢ 10:28 an
11/16/30 10:29 ax
11/16/90 10:30 an
11716790 10:30 an
11716790 10:30 a»
11/16/90 10:30 a»
11716790 10:30 aa
11/16/90 10:33 an
11/16/90 10:34 an
11716790 10:35 a»
11716730 10:34 &
11/16/90 10:32 a»

~— Count Begun —
11720136 11:18 an
11/20/%0 11:3l m
11720790 11:50 a
11/20/90 12:01 pm
11720790 12:13 p
11/26/90 12:26 pa
11/20/90 12:39 pa
11/20/90 12:56 pa
11720790 01:06 »a
11720790 01:18 pa
11/20/80 01:30 pa
11/20/90 0L:41 pm

Counter Iff.

0.1638
0.1638
0.1638
0.1638
0.1638
0.1638
0.1638
0.1638
0.1638

'0.1638

0.1638
0.1638

US. EPA LISTED

BOTE: A1l times are local stack times; Counting time is/painutes; Flux is given in pCi/Sec-Sq ¥
BOTI: Nusber of Hlux Neasureaents = 12; Average flux = 41.7

RADON LABORATORY
11721790
Gross Cats  Backgrouad Flux
40588 618 39.7
67549 618 66.7
§3832 618 83.2
23083 618 28.¢
e 618 36.1
31697 618 31.3
42691 618 2.2
55381 618 5.1
39554 618 39.2
41457 618 41.0 |
46276 618 46.3
84367 618 §5.9

6012 £ SHIRLEY LANE 0 POST OFFICE BOX 3112 0 MONTGOMERY, ALABAMA 36109 D (205) 271-0643



-’ y u
Asﬂ B Scienririe Anatvsrs, Ine. RADON LABORATORY

SRMARY OF RADON FLOX COMPUTATIONS
TABLE ?d. DUPLICATE TEST RESULIS FOR 30P OF STACK

Scientific Analysis, Inc.; Hontgomery, Alabama 36117 11721790
Petector —-- On Stack ----- — Off Stack —-- -~ Coun} Begum -—~ Counter Rff. Gross Cnts Background Flux
§07-20430 11715790  12:12 pm 11716780 10:35 am 11721780 12:02 pm 0.1642 35074 634 0.9

BOTE: All times are local stack times; Counting time is/Ominutes; Flux is given i» pCi/Sec-Sq X
JOTE: Eumber of Flux Neasuvreaents = 1; Average flux = 40.9

6012 E SHIRLEY LANE O POST OFFICE BOX 3112 © MONTGOMERY, ALABAMA 36103 © (205) 271-0643



S— ]
' Agﬂ B Sciewtiric Anauysis, Ine. RADOHN LABORATORY

SRO(RY OF RADON FLOI COMPUTATIONS
TABLE Tb. BLAKE TEST RESOLYS FOR T0P OF STACK

Scieptific Analysis, Inc.; Montgosery, Alabama 36117 11721790
Detector —— On Stack --—  ~— Off Stack -——- - Count Begun --- Counter Rff. Gross Cnts Background Tlux
107-20433 11715790 12:15pa 11716790 10:30 an  11720/30 O1:5Z pa 0.1638 6§22 618 6.0

BOTE: A1l times are local stack times; Counting time is/oninutes; Flux is given in pCi/Sec-Sq M
$OTE: Nuaber of Tlux Measuremente =  1; Average flux = 0.0

6012 E SHIRLEY LANE © POST OFFICE BOX 3112 © MONTGOMERY, ALABAMA 36109 D (205) 271-0643



SCIENTIFIC ANALYSIS, INC.
CHAIN OF CUSTODY RECORD T

Radon Flux Testing

Job_Name Name: éfﬁl%?sl tEm}g.@méﬁl (%%Vﬁd [fran., MLA-?- JY'U
Samplers (Name and Signature): ﬂmﬁe J& W

Sample Locations/Sample ID Numbers (Collector Numbers):

20384 btid33

Sample Type: Exposed Charcoal in Plastic Container

Total Number of Samples: D

Collection Date: “//\f’kb ‘/‘v /l/jé/éD

Relingquished By {Name and Signature): Mary S ‘Zék
. A7 414

Date/Time: ’f /‘I/{QD ‘
Received By (Name and Signaturej: . ‘4&&}\ 0n WW‘OI}?/‘
. Date/Time: _//'/?-'?() - [2.00 a4
\ ! - - t

Relingquished By (Name and Signature):

Date/Time:

Received By-(Name and Signature):

Date/Time:
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|

- age |
sceived:

REFORT
70

ATTEN

CLIENT
COMFANY
ACILITY

WORK 1D
TAKEN
TRANS

TYPE
P.O. #
INVOICE

iR i,

12/06/90

IMA Eberline Corporation
5635 Jefferson Street NE
Albuguerque, NM_ 87109

Rick Haaker

TMA EBERL INE SAMPLES 28
TMA Eberline Corporation

Wi ugel

Nlai WiV T AW e Waw

B1/21/91 15:49: 23

PREPARED Thermo Analytical,
BY 160 Taylopr Streeset
Monrovia,

Nyl h

ine,

e smminm

12200

LEA_ 91016

ATTEN Ms. Csrole Harris
PHONE B18-357--3247

[EA4

This report 3s for the gole and exclusive

represenss only those samdbles

of the client

Albuquergue, NM to whom 1t is addressed and
herein described. Samples nor desirouyed in testing &re re-
tained a _maximum_oef 30 days unless_gtherwisza vrequested

E & E

By THA Staff

By UPS .

Splid & Liguids

Verbal - Dennis Wells

uynder separate cpverm

SAMPLE IDENTIFICATION .

TEST CODES and NAMES used on this wor&ordsr

11 @1A 3098IC Strong Acid Dig. ~Tot. Met.
11 1 ate AS_L Arsenic = liguide -
31 B1A Spike AS 8 Arsenic ~ Sclids
11, @) Spike Du ate AS SED As/He Digestion e
2 PEA METALS METALS ANALYSIS
13 23A —  MPREPS Metals Prep. - Solid
14 844 r—— . MPREPW Metals Prep. ~ tiguid
19 234 i "PB_LF__ Lead by HGF ”
16 Q64 FB_SF_ Lead by HGF
37 874 SE L Selenivm — bLiguids \ N
18 284 SE 8 Selenium -~ Solid . o
17 @ZA SR L Strontium - Liguids L
3 18A SK .S Strontium — Solids
A o11A ZR_L __ 2irgonium - Liguids :
a 124 iR 8 Zirconium ~ Solids -
13 1348 e
14 14A
19 194 :
o 16h .
\Z 174
18 18A

TMA/ARLI 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 | FAX (818) 359-5036

)



'age ¢ irg ing, MLl Wi AL TR U
leceived: 12/06/90 B1/21/91 13:49: 23

SAMPLE IDENTIFICATION

19A

20A

2ip

Wi

Wl Dulpicate )
Wi Spike

Wi Jpike Duplicagte .
Wa

W3

Wa

Wy

27 WH

8 W

<

l

1 o4
(S

!

~
ot

I
LN

l

(X"
X

Pal

"
M

|

1y
Al

5]

1
3

51

TMA/ARIL 1R0 Tavior Street / Monrovia. CA Q1016 / (R18) 367-3247 / FAX (R1R) R3K9-5036

) ) )



' QBC w Tinl aliwy timar agid (R RTINS

ﬁeceived: 12/06/90

SAMPLE 1D B1A AreR o

J

Jate Prepared 12/20/90
date Analyzed O1/07/91

Analyst REM
ELEMENT .

Chromium
Vanadium
Titanium
Magnesium
Manganese
Barium
Aluminum
Molybdenum
Arsenic
-Selenium
Strontium
Lead

‘Results by Sample
FRACTION B1A ~  TEST CUDE METALS NAME METALS ANALYSIS

o s v 4

Date & Time Collected 11/14/90 Category

Areh

Analytical Test Results — METALS

UNITS mg/Rg |
DETECTIUN

METHOD RESULT LIMIT
cP ND 2

1cP 474, 3

1CP 26, 1

1CP 2770. 2z

1CP 260. 1

1CP 221, 1

ICP 4107, 3

1CP ND 4
FURNACE 1.6 2.1
FURNACE 8. 9 0.2
'FLAME 150. 5
FURNACE 17. 9 “. 1

TMA/ARLI 160 Taylor Street /

)

Monrovia, CA 91016 / (818) 357-3247 / FAX (818) 359-5036

)



Asreived:

High Tl

Nate Prepared
Date Analyred

)

L2/05/44
SAMPLE LD 036 dupiicate

1 D0
ERE L

MAnealyst REM

ELEMENT

Chromium
vVanadium
Titsmium
Magnesium
Manganese
Barium
Aluminum
Molybdenum
ArTsenic
Selenium
Gtrontium
L.ead

TMA/ARLI 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247

_Beado

1 LARR NI

TEST CODE METALS NAME NETALS ANALYSIS

Results by Samble
FRACTION Q1B

Date % Time Collected 11/13/90 Category
]
Analytical Test Reswlts — METALS &~
UNITS mg/Kg
DETECTION
METHOD RESULT an;;u.,,
o . %
1cP ND 2 A
ICP 449, 3 :
ICcP . 1
ICP 1860.
ICP 250,
ICP 154,
1cP 3360.
1cP
FURNACE i
FURNACE )
FLAME AR Wi
FURNACE 14, 4#°F @, AN

)

/ FAX (818) 359-5036 .

)



5=

erpived: 12/W&
SAMPLE 1D 914 opike

e o — s ) P s e T e

1l e) G0
RNV

Date Prepared
Date Analuzed

Analyst  REM

ELEMENT

Chromium
Vanadium
Titanium
Magnesium
Manganese
Barium
Asluminum
Moelybdenum
Arsenic
Selenium
Strontium
l.ead

it e g et .

TMA/ARLI

)

NESULLS DY Dampie

FRACTION @1C

Date ¥ Time Collected 11/14/94

Analytical
UNITS
METHOD

1cP

ICP

Icp

IcP

ICP

ICP

IcP

Icp
FURNACE
FURNACE
FLAME
FURNACE

.

TEST CODE METALS NAME METALS ANALYSIS

Category

Test Results — METALS -

mg/Kg

DETECTION

RESULT

137.
738.
139.
4130,
433,
368.
1230a.

160 Taylor Street / Moaonrovia, CA 91016

)

/ (818) 357-3247 |/ FAX (818) 359-5036

)



Recaived: 10/04/99 . Results by Sample

SAMPLE 1D 014 Spike Duplicate FRACTION @10  TEST CODE METALS NAME METALS ANALYSIS
Date % Time Collected 11/14/90 - category

Date Prepared tH/gts =0 .
/ Date Analyred B S@7/%1
\

Analytical Test Results — METALS *

Analyst  RIEM UNITS mg/Kg .
DETECTION
ELEMENT METHOD RESULT -~
Chromium Icp 139.
Vanadium 1CP 791,
Titanium ICP 97.
Magnesium ICP 43540.
Marniganese ICP 4461.
Barium icp 408. N
Aluminum IcP 137950,
Molybdenum 1CP 1903, A
Arsenic FURNACE NATS
Selenium FURNACE NA 75
Strontium FLAME NAywﬁf
lead FURNACE - NA D

TMA/ARLI 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 |/ FAX (818) 359-5036

) ) )



Faye o

necelvad: 1d/06/%0

SAMPLE 1D WRR Ares 23~

- e L st

Nate Prepared s 2wl
Date Analuyzed Glrav/vl

TSIV PSS S

TMA/ARLI

)

Analyst REM

ELEMENT

Chromium
Vanadiuvn
Titanium
Magnesium
Manganese
Barium
Aluminum
Molybdenum
ATsenic
Helenium
Strontiuvm
l.ead

Date & Time Collected 11/14/90 ‘ Cateqory

- Results by Sample = .
FRACTION @2A  TEST CODE METALS NAME METALS ANALYSIS

[NELEEEE 221X e} WY ) FIMI N P WEE W v mem

-

Analytical Test Results — METALS .

UNITS mg/Kg
DETECTION

METHOD RESULT
Icp NA
ICP 183,
cp 20.
ce 1308,
icpP 146,
ICP 86. 2
ICP 2120,
IcP
FURNACE @.8
FURNACE <B. 2
FLAME 162,
FURNACE 4.1

)

160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 / FAX (818) 359-5036

J



Received: 12/06/90

> —————— 7} o

Date Prepeted
Date Analyeced

)

(PR RN
(RE IR M

fhmlyst  RIOM

ELEMENT

Chromium
Vanadaium
Titanium
Magnesium
Manganese
Barium
Aluminum
Molybdenum
AT SETILC
Selenium
Strontium
l.ead

TMA/ARLI 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247

Kesults by bample |
FRACTION @3  TEST CODE METALS NAME METALS ANALYSIS

Date % Time Collected 11/14/90 Cateqory

Analytical Test Results — METALS -

UNITS mg/Kg
DETECTION
METHOD RESULT LIMIT . ooy
l,,:'uut-" Iy,
1ICP °© ND 2 SN0
1cP 23. 4 3 AR
1cP 15. 0 ALY
1cp 993, 2R
ICP 151, AL
ICP 106. PR
1CP 1830. A58 e
Ice ND 4 \jzg_ : 4'.;:-.;‘%:,_.. ‘
FURNACE @ 7 LpANse @ A ALY
FURNACE @2 Ther @0 R
FLAME 125, SR
FURNACE. 3.1 e @1

)

/ FAX (818) 359-5036

)



Hereived: 12/96/96 . Results by Sample .

SPLE 1D 044 dAsd 95 FRACTION D44  TEST CODE METALS NAME METALS ANALYSIS

Date % Time Collected 11/14/90 . Category

Date Frepared 12/28790
Date Analyred W/A7791

Analytical Test Results — METALS

fAnalyst  REM UNITS mg/Kg PR
DETECTION S

ELEMENT METHOD RESUET . L%&é&§¥§

Chromium ICP ND S

Vanadiuom 1cr 8. 28 3

Titanium IcpP 10. 8

Magnesgium ICP 612,

Manganese ICP 142.

Barium ICP 76. 4

Aluminum IcP 1240,
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*inceived: V7B . Results by Rample )
( o |
SAMPLE 1D aods-ww S. Mx _ FRACTION 08A  TEST CODE METALS NAME METALS ANALYSIS

Disiden Date % Time Collected 11/14/90 . Category

Dete Prepared 127°2@0/90
Note Analyzed Q1/07/91

Analytical Test Results — METALS v

Analyst REM UNITS mg/HKg P
DETECTION R
ELEMENT METHOD RESULT )
Chromium Icepr .- ND
Vanadium 1cep . 9. 63
Titanium IcpP 29.3
Magnesium Icp 1154,
Manganese ICP 1@5.
Barium ICP : 98. 9
Aluminum Icp 2970.
Molybderum icp ND :
Arsernic FURNACE 1.4 5
Selenium FURNACE <@.2 v
Strontium FLAME 253. 9 '
Lead FURNACE 21. 9

TMA/ARLI 160 Taylor Stre:t / Monrovia, CA 91016 / (818) 357-3247 /| FAX (818) 359-5036
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X8

o le Preparod
fie Analyied

Ve Wﬂmﬁi\zwﬂ

12070
11/075/91

Anslyst KEM
ELEMENT

Ch1omium
Yanadium
fFitaniun
Magriesium
Mangatiese
Barium
Aluminum
Molybdenmm
Arsenic
Selenium
Strontium
l.ead

HEsUlts 0

y,mample

FRACTION @34  TEST CODE METALS NAME METALS ANALYSIS

Date & Time Collected 11/14/90

Analytaical
UNITS
METHOD

Icp

Icp

Ice

ICpP

I1cP

ICP

IcP

ICR
FURMNACE
FURNACE
L AME
FURNACE

et e 8 o e tmmes ma

Category

Test Results -~ METALS .

mg/Kg

REGULT

ND
6. 07
25,1

1480,
088,
4930.
3860.

ND
0.8
0.
o

- P

<
3
3.9

- e —— -

DETECTION
LIMIT., .,
RN \ I"
.~ ‘ . v \::
2 7‘{'&' o ‘
a3 (7}2' e s ‘s
O
25
WM
A 1
fiq g 1 )
f{u 1": ! AR ;‘}5
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con g Al
L T (R
"lA: ot “. et 1 B Qvll_ E‘{:‘g
Jiea
A A
w ' 5 l‘.\"““
A 2.1 L ARV

TMA/ARLI 160 Taylor Stroot / Monrovia, CA 91016 / (818) 857-3247 | FAX (818) 359-5036
[}




AL O Y PHiss LuL, Vel WV NMYI A Widel T 1IW am Wew

rersiyed: (e Results by( mple . (

SHPLE 1104 Jn apdA o FRACTION 104 TEST CODE METALS NAME METALS ANALYSIS
Dﬂ%d 070 Date % Time Collected 11/19/90 Cateqory

aute Prepdared 10o02@/70

Date Amalyred 81707791

Analytical Test Results — METALS

Atalyst REM UNITS mg/Kg
DETECTION
ELEMENT METHOD RESULT

Chromium I1CcP ND
Vanadium 1CcP 1a. 4
Titanium ICP 0. 3
Magnesium 1cP 2170.
Manganesc ICP 181.
Darium ICP 124,
Aluminum ICP 0930,
Malybdenum 1CcP ND
Arsenac FURNACE 18
Gelenium FURNACE <@ 2
Strontium FLAME 22. 6
Lead FURNACE 5.9

TMA/ARLI 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 / FAX (818) 359-5036
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decetved (O 'BA/YY

Corval

hiate Prepar w1 /700N Y
vate Analyzed L1007

Aralyset RO
ELENENT

Chromium
Vanadium
Titanium
Magnecium
Manganese
Barium
Sluminum
Molybdenum
ATSEN1C
Selenaium
Strontium
Lead

THI &l

famal WiV

Results by (™ mple
SAMFLE 1O LA _YK@%%g_Qgizuhjﬁéyﬁl_ FRACTION 11A  TEST CODE METALS NAME METALS ANALYSIS

Date % Time Collected 11/13/90

(

Tt D W Ww] W I e Wemw

Category

Analytical Test Results -~ METALS

UNITS
METHOD

Ice

Ice

ICcp

cp

ICcpP

Ice

ICP

icr
FURNACE
FURNACE
FLAME
FURNACE

mg/Kg
DETECTION
RESULT LIMIT, ..,
i 5 ",“\ oA
‘f’.‘)\. ‘.‘I‘j‘I r 13 5‘
ND 2w AT 3’.}3‘
v &7 Sl{f’i\::‘ 3’?‘)” PR ”-i
41.3 RNV R U WL,
- - THt e N V\\:"* 140
21460 20 AR T
148 e AN
91. 0 A g e
1. a".“{ Yk [T ‘/:‘,‘: %
L . Mafad a0l
v o , (AL
3970 Pt Loa VAU R
ND o, g f H e + \‘
Ny \“‘t & I‘\’ t ’ Sy
m- 1 AR |(l‘ 0..‘1;( by ,l‘::'\l&.;“/“.
A Rl b i o L ""dé »
p. 2 e 2 gLt
o [RRROMA N
&£4. 0 (""1‘;‘" v s'\“*f,,,)"‘e\
2 4 M @ i

TMA/ARLI 160 Taylor Srroe(-/ Monrovia, CA 91016 / (818) 357-3247 / FAX (818) 369-5036



JQE 1/ , 1Hm L, 1lal WV NUIA Wikl H 1w 4 Wimw

tecaived: (O B/ Results by ( mple . (
SAAPLE T 1A Uadore FRACTION 12A  TEST CODE METALS NAME METALS ANALYSIS

" ”'.Zi;2353at?x/ ita- Date & Time Collected 11/19/70 Category

Oate Pyepored 1H/2@/RQ
et Analuyzed  @1/87791

Analytical Test Results = METALS -

Analyset  REM UNITS mg/Kg
DETECTION
ELEMENT METHOD RESULT LIMIT, .
frs S, S
Chromium icp ND A,,ﬁﬁi 4
Vanadium IcP 11,0 FOE A :
Titanium Ice £3.1
Magnesium ICcp 2490,
Manganese ICP 136.
Rerium ice 132.
Aluminum Ice 4000.
Molybdenum 1CP ND
Arsenic FURNACE 5.2
Selenium FURNACE <. 2
Btrontiuvm FLAME 116.
lLead FURNACE 9.9

TMA/ARLI 160 Taylor Straot / Monrovia, CA 91016 / (818) 357-3247 [ FAX (818) 359-5036
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BLEIVED l(f Yo/ 940 Results by g ople . (

AMPLE ID 1A W@M Q}M FRACTION 134  TEST CODE METALS NAME METALS ANALYSIS
Date % Time Collected 11/15/98 Category

ate Prepared HILISOS9Q

ate Anstyred (1707791

Analytical Test Results — METALS

Analyst REM UNITS mg/Kag

DETECTION
El EMENT METHOD RESULT L}NIIM@mn

Chromium ICP ‘ ND e

Varad i ICP 12,7 3¢
Titanium Ice 39.8 L
Magqrnes1um IcP 2940, 2
Menganese IGP 245, e

Rav i um 1CP 104. 3R 0
Aluminum 1CP 3720, R8T
Molytdenum ICP ND T 3
Areenic FURNACE 1@. 2 BQ
Selenium FURNACE <0 2 Q.

Strontium FL AME 139. S

Lead FURNACE 7.@ 2.1

TMA/ARLI 160 Taylor Street /| Monrovia, CA 91016 / (818) 3567-3247 / FAX (818) 359-5036



nereived: (/049 Results by( mple . (

SEAPLE 10 144 Ruhon ([ FRACTION 144 TEST CODE METALS NAME METALS ANALYSIS
Date % Time Collected 11/13/90 Category

Helg Preparved  VAZER7H
NDate Analyred VISAT/9)

-

Analytical Test Results — METALS

Soslyst o MEM UNITS mg/Ag
DETECTION
EL EMENT METHOD RESULT

Chromium ICP ND
Varad i i ICP 11. 2
Titaniuvm Ice 05,1
MaRgner ium 1CP 2049,
Manganese ICP 131.
Harium Icp 69. 7
Aluminun I¢CP 4200,
Molybdenoum ICP ND
ATsoenic FURNACE 1.4
Selenium FURNACE 2.2
K[trontivm FL.AME 119.
l.ead FURNACE 3.3

TMA/ARLI 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 |/ FAX (818) 369-5036



ELRIVE0T | A HesULts by €=mpie
L FRACTION 134  TEST CODE METALS NAME METALS ANALYSIS

SPLE 1D 154
Date % Time Collected 11/19/90 Category
LDate Preparvd  Le/zf/7=Q
Dobke Analuzed SLART /9]
Analytical Test Results — METALS -
Araalyst  REM UNITS mag/Kg )
DETECTION
ELEMENT METHOD RESULT
Chromium ICP ND
Yanadium ICP 9. 43
Titanium Icp 62,1
Magnesium IcP 2£130. :
" Manganese Ice 137.
Barium ICP 58. 4 5
Aluminum ICP 4370., '
Molybdenum ICP ND
Arsenic FURNACE 1.9
Selenium FURNACE <. 2 '
Strontium FLAME 129, <t
tLead FURNACE 3.1 -




rocerved ( /Bb/0

SAPLE U L6A

aate Freparg b 1
I e At Ly

— o Ve———

s

R 1ohe Sl

HMiaglyst REM
ELEMENT

Chromium
YVanadium
Titanium
Magneslnm
Manganese
Barium
Aluminum
Melybdenum
Arsenic
Seleniun
Stroantlom
! wad

Results 0

FRACTION 1A
Date % Time €

Analytical
UNITS
METHOD

ICP

ICP

ICP

ICP

ICP

ICP

ICP

Icp
FURNACE
FURNACE
FLAME
FURNACE

yC mple (
TEST CODE METALS NAME METALS ANALYSIS

ollected 11/13/99 Category

-

Test Results — METALS

ma/Kg .
DETECTION
RESULT Liy;T\}?R
’3) ;” [ ,' ‘;} N
e ” s é‘ﬁ‘{"t?\( \ :ih‘ W : ’ :
A e .5
&. 85 " 3 {,& N = :‘vyf‘
47 5 }ﬁ&fﬁ'! U
1500. EETNS SR
gt A -,
113, ALty NI L
62 3 £ e ML
&4 . ¥
3920 AErBI L SRS
«~ z Iy “ {3
ND 1‘ \ ! L:’ 4 A”NEI‘ ,.UJ 3 i,* T }‘:, vl;_ Y‘\
AN I Gy s K
1 a e 0. 11’:‘._({ v, i N /! n’“%\
<@ 2 W 0.2 AR
21 3 s K
29 0.1 P

TMA/ARLI 160 Taylor Street / Monrovia—, CA 91016 / (818) 357-3247 | FAX (818) 359-5036




deceived: O 0L/ Results by "mple . . (
SAPLE T B4 FRACTION 178 TEST CODE METALS NAME METALS ANALYSIS

Date % Time Collected 11/13/99 Category

Db Preparsd Toosee s 2

Date Araslyroag 2707 0%
smalytical Test Results — METALS
Aralyet  REM UNITS mg/Kg
DETECTION
ELEMENT METHOD RESULT LIMIT,,. ...
Chromiovm ICP ND
Vanadium ICP 10. 8
Titamium ICP 446, 3
Magnesium ICP 1830.
Mangenese 1CP 143.
Bavrium ICP 2@, 5
Aluminum ICP 3450.
Melybdenum ICP ND
Arsenic FURNACE 1.8
Selenioum FURNACE. <8 2
Strontium FLAME a227.
lLead FURNACE 2.4

TMA/ARLI 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 / FAX (818) 359-5036



JUEJath
Ffin

Hecetved; (

SPLE 1D 180,

fate Yirepared [RERIAFRN)

Poite Sy boosd A SRDs Y]

r"ﬂ!;:]tjst REM

ELEMENT

Chromium
VMamadium
Titanium
Magnesium
Manganese
Barium
Aluminum
Molybdenum
Arsenic
Beleniom
Strontium
l.ead

Results by mple
TEST CODE METALS NAME METALS ANALYSIS

FRACTIUN 18A

oyt bty

Date % Time Collected 11/19/90

Analytical
UNITS
METHOD

ICpP

ICP

ICP

IcP

Icp

ICP

ICP

ICP
FURNACE
FURNACE
FlL.AME
FURNACE

mg/Kg

Category

RESULT

ND
7. 99
28. 9

1400,

18%7.
70. 8

3450,

ND

Test Results — METALS

DETECTION
LIMIT

Ty
B

TMA/ARLI 160 Taylor Street / Monrovia, CA 91016 /

(818)

357-3247 |/ FAX (818) 359-5036




decgived {180 ~ Results by mple o (
SAPLE IO 1A FRACTION 194  TEST CODE METALS NAME METALS ANALYSIS

Date % Time Collected 11/19/%0 Categqory

Date Freyorot Liry fr ad
ate Analyred H1S0T/9L

Analytical Test Results — METALS

Snmalyst  HEM UNITS mg /Ky
DETECTION
ELLEMENT METHOD RESULT LRMITﬂihﬁ

Chromium ICP ND
Yanodium ICF 8%.9
Titanium ‘ ICP 12, 0
Magnesium ICP 1310,
Menganese IcP 118.
Rarium ICP 205,
Aluminum IcP 2120,
Molybdenum ICP ND .
Arsenic FURNACE 0.7 ) o, i3
Selenium FURNACE <9, 2 3, o4
Strontivm FL AME 93. 0 ) W:a
Lead FURNACE 1.9 0.1 el

TMA/ARLI 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 / FAX (818) 359-5036
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Peceaved O A/

SARTLE 1D A

LDgte Proewgared 1772090
Date Analyord VAT YY)

“anslyst  ROCM
ELEMENT

Chromium
Vanadium
Fartanium
Magnesium
Manganese
Farium
Aluminun,
Malybdenom
ATSENIC
Selenium
Stromtiunm
Lead

Results by { ple
TEST CODE METALS NAME METALS ANALYSIS

FRACTION 20A

Date % Time Collected 11/13/90

Cateqory

Analytical Test Results — METALS v
UNITS mg /Ry
DETECTION
ME THOD RESULT LIMIT
‘ < .‘-
ICP ND 2 R
ICP 9. 3 3,0 Pty
1cP 10. 7 18, e qVLgi
1cP 1130, ,22;ﬁf %%ﬁJ%
- PRI H “-‘: oy
ICP 112, ﬁ%lﬁﬁ% gygﬁ%ﬁ
IcP 201, ;&jtqu {ﬁ;;w
M LN A “.; 2
ICP 17409. gﬂ\g{ﬂ ,:3.'«,:‘::""‘ mmm)?"l: ‘f"‘k"r’
1GP ND FG i A e B
FURNACE Q. 8 e B L A s e
FURNACE 2. B oo, 2 4
FLAME 103. &5 5
FURNACF 2.7 0.1 7

TMA/ARLI 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 /| FAX (818) 359-5036




Tereivet: { Ra/gy © Results by mle ' B (

SAMPLE (003 FRACTION 21p  TEST CODE METALS NAME METALS ANALYSIS
Date ¥ Time'Collected 11/19/90 Category

ate Mrepairod PSR RA
)

hate Pralyne? iy S e /vy

-

Analytical Test Results — METALS

Analyst  REM UNITS mg/Kg
DETECTION
ELEMENT METHQD RESULT LIMIT .,
bt 2
Chromium ICP ND
Vanadium ICP 1410.
Titanium ICcP 22. 9
Magnesium Ice 193a.
Manganese ICP 229,
Barium ICcp 65. 0
Aluminum ICP 3320,
Molybkdenum Ice ND
Arsenic FURNACE 6. Q
Selenium FURNACE 1.4
Rtromtium FLAME 2. &6
Lead FURNACE 23. 1
y .

[}

—————_—— - . ———— e i —

TMA/ARL! 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 / FAX (818) 359-5036



cenniyeds 6/ Results by ¢ aple | (
SWPLE DM _ FRACTION 22A  TEST CODE METALS NAME METALS ANALYSIS

ST Date % Time Collected 11/16/90 Categary

Date Prepared PRV
oate Nralyeed ARV /9Y

Analytical Test Results — METALS  ~
Aalyst RERM UNITS mg /L .
DETECTION
ELEMENT METHQOD RESULT
Chromium 1CP ND
Vanadium ICP ND
Titanium ICP ND
Mugnecium ICP 11,7
Manganese ICP . 183
Barium ICP ND '
Aluminum 1CP ND :
Molybdenunm 1CP . @32
Arsoenic FURNACE a. 223
Selenium FURNACE <D, apa
Strontiuvm FLAME 11,2
Lead FURNACE 0. D22

AT

B C—— .

TMA/ARLI 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 | FAX (818) 359-5036



AIEWTLE ("wa/vw RESULTS Dq{;’mple /

sefPLE 10 OWD Dwlsigate  FRACTION 228 TEST CODE METALS NAME METALS ANALYSIS )
Date & Time Collected 11/16/90 Category

Dste Frepored DRI S VAS N

pate Analygaed  BLAQY 7YY

Analytical Test Results — METALS .

Analyst  REM UNITE mg /L.
DETECTION
ELEMENT METHOD RESULT L}MIT
AN

Chromium Icp ND
Vanadium ICP ND
Titoanium ICP ND
Magnesium ICP 11. 2
Manganese ICP 1
Boarium e ND B
Aluminum IcPr - .19 Q.
Molybdenum ICcP .05 ‘0.
ATeEENiC FURNACE ND ‘@
Selenium FURNACE ND Q.
qtrontium FLAME 11.@ S @,
Lead FURNACE 2. o2 D..0001

TMA/ARLI 760 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 / FAX (818) 359-5036



deceived C 7is/9%

SAPLE 1D Wl 4o

----------

FRACTION £2C

-
> b

Hote Prepared  1e/2090
fate Analuzed Bl/Q7/%]

.“‘sll:'ll‘tj'."t FREM
ELEMENT

Chromium
Yarnadium
Titanium
Magnesium
Manganese
Narium
Aluminum
Molybdenum
ATsCnic
Selernium
Strontlium
Lead

Results byl mple

TEST CODE METALS NAME METALS ANALYSIS
Date % Time Collected 11/16/90

Analutical Test Results — METALS |

UNITS

METHOD

IceP

ICP

I¢cp

Icp

Icp

ICP

ICcp

ICP
FURNACE
FURNMNACE
FLAME
FURNACE

mo /L
DETECTION
RESULT LIMIT,
peos Tt
0. 85 @22 .. L)
0. 93 .03 .
a. 99 @.@17 - b T
12. 3 822,
1.@ ;@01
w76
@. 96
1.0
NA
NA
NA
NA

Category

TMA/ARL) 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 /| FAX (818) 359-5036




saceivels (O Us/T Results by ( mple - (

SeRPLE LU ) Suake Duplicate  FRACTION g2D  TEST CODE METALS NAME METALS ANALYSIS
Date % Time Collected 11/16/90 Category

Nyt e Fropatoed IR IR AR
ate Arnalyred @G Qv sal

Analytical Test Results — METALE

Analyst REM UNITS mg/L
DETECTION
ELEMENT METHOD RESULT LIMIT, ...

Chromivm ICP @. 84 .02
Vanadium Icp a. 89 2.23 "
Titarnium I¢chP 2. 99 2. 01 . EEAE )
Magnesium Ice 12, 27 .8 22 ':”‘{
Menganese ice @a. 99 ﬁﬂmdmif SR
Qarium 1CP @.73 SN A R
Aluminum ce 1.3 SO0 0003, ., LR
Molybdenum Ice 1.0 RREA: A SR
Arsenic FURNACGE NA e el
Seloenium FURNACE NA -0, 082
Strantdumn FlL AME NA RS ' B 1+
Lead FURNACE NA - 9.-0001

B L PP MR v ramim— . ao - s

TMA/ARLI 160 Taylor Street / Monrovia, CA 91016 / (818) 357-3247 |/ FAX (818) 359-5036



Hate Prepared 1&/200%0

nate Analyzed (1L @QF /9

fAnalyst REM
ELEMENT

C'romium
Yanadium
Titonium
Magnesium
Manganese
Baerium
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